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A PROGRAM TO PLOT A TRACK AND BATHYMETRY OR MAGNETIC
PROFILE ON A POLAR STEREOGRAPHIC PROJECTION

1.0 IDENTIFICATION

1.1 Title
Program to Plot a Track and Bathymetry or Magnetic Profile on a Polar
Stereographic Projection.

1.2 Identification Name
Track.

1.3 Classification Code
None.

1.4 RCC Identification Number
None.

1.5 Entry Points
TRACK.

1.6 Programming Language
Language: CDC 3600/3800 Fortran.
Routine Type: Program.
Operating System: Drum Scope 2.1.

1.7 Computer and Configuration
CDC 3800.

1.8 Contributor or Programmer
Marilyn L. Blodgett, Code 8176MB, Long Range Propagation Section,
written for the Environmental Sciences Section, Acoustics Division.

1.9 Contributing Organization
NRL - Naval Research Laboratory, Washington, D.C. 20375.

1.10 Program Availability
If supplied with a magnetic tape, the Environmental Sciences Section,
Acoustics Division, will make a copy of this program.

1.11 Verification
This program has been used and tested by the Environmental Sciences
Section, Acoustics Division, for several months.

1.12 Date
April 1976

Manuscript submitted September 3, 1975.
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BLODGETT AND MASSINGILL

2.0 PURPOSE

2.1 Description of the Routine
This program reads the data collected by an oceanographic or geophysical
experiment from a magnetic tape and plots the track and bathymetric or
magnetic value perpendicular to the track as a profile. We use the format
recommended by the National Research Council of the National Academy
of Sciences with one slight modification for the input data tape. There is
one logical record (of 80 characters) for each data point. The different
types of data (bathymetry and magnetics) are separated by an end-of-file
mark with a double end-of-file mark at the end of all the data.

Before the program reads this input tape, it reads two cards. The first card
defines the actual data format on the input tape (the format varies for the
two types of data). The second card specifies the number of files to be
skipped over on the first input tape, the physical height of the map to be
drawn, the actual latitude and longitude values to be included on the grid,
the dates of the data on the first input tape to be considered for plotting,
the actual values to be plotted, and the units per inch for plotting the
bathymetric or magnetic profiles along the track.

With all the required parameters defined, the program starts to read the in-
put tape one record at a time. Each record is checked to see that the fix
falls on the defined grid and that it was taken on or between the two spec-
ified dates. Only those points which meet both requirements are stored in
core. The program continues reading the first input tape until it reads an
end-of-file mark or a fix taken after the last specified date. If there are
additional input tapes, the program reads them in a similar manner. The
beginning and end dates for each new input tape are contained on an Extra
card. A maximum of four input tapes can be used. When all the input
tapes have been read, the program prepares to plot the track and the speci-
fied values, either bathymetry or magnetics.

The track is plotted on a polar stereographic projection which is drawn
exactly to scale. The grid may be blown up to any reasonable size. The
largest grid we have defined is 1 degree of latitude equals 20 inches. The
number of degrees of longitude included in the grid will depend on the
scale of the entire grid and the specific area of interest. In the case of 1
degree of latitude equals 20 inches, no more than 10 degrees of longitude
can be included in the grid. Since the projection is drawn exactly to scale,
a mosaic can later be built of the entire area. Depending on the type of
data read, the profiling values will be either uncorrected fathoms, uncor-
rected meters, or residual magnetic intensity.

2.1.1 Bathymetry Data
The program reads the year, date (month and day), hour, minute, latitude,
longitude, and uncorrected fathoms from the input tape according to the
specified format. The southern latitudes and the western longitudes are

2
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preceded by a negative sign. The program can convert uncorrected fathoms
to uncorrected meters. The track is plotted in a continuous straight line,
and the profiling series is either uncorrected fathoms or meters multiplied
by -1 to drop it below the track.

2.1.2 Magnetic Data
The program reads the year, date (month and day), hour, minute, latitude,
longitude, and residual magnetic intensity from the input tape according
to the specified format. The southern latitudes and the western longitudes
are preceded by a negative sign. The track is plotted in a continuous
straight line, and the profiling series is residual magnetic intensity.

2.2 Problem Background
Program Track was written so that the researcher can build a profile, either
magnetic or bathymetric, along the track from which the data were taken.
Presenting data in this manner will show bathymetric or magnetic trends in
relation to the geographic area.

3.0 USAGE

3.1 Calling Sequence or Operation Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions
Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage

5127 octal (2647 decimal) locations exclusive of system library
functions.

3.3.2 Common Blocks
Blank common
/1/, /3/, /5/, /7/, /8/, /9/, /10/.

3.3.3 Temporary Storage
None.

3.4 Messages and Instructions to the Operator
None.

3.5

3.6

3

Error Return, Messages, and Codes
None.

Informative Messages to the User
None.
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3.7 Input
The actual format of the data on the input tape, the map parameters, and
the command words are read in via input cards. The track and the data
to be profiled are read in via magnetic tape on logical units 15 through 18.
Apendix A presents samples of our data formats on the input tape. Appen-
dix B is a complete description of the input deck setup.

3.8 Output
The program prints on the standard printer (logical unit 61) the data format,
chart parameters, number of data points read in, and the number of data
points plotted on the map for both the track and the profiled data. Appen-
dix C presents sample profiles, and Appendix D presents a sample output
listing. The program writes the plotting instructions on a magnetic tape
(logical unit 40).

3.9 Formats
Appendix B describes the program deck structure.

3.10 External Routines and Symbols
ATAN2, SQRTF, SINF, COSF, ATANF, SPACEOO, BACKFILE, SKIPFILE,
PLOTS, NUMBER, STOPPLOT, PLOT, SYMBOL.

3.11 Timing
The time required depends on the size of the grid and the number of data
read and plotted.

3.12 Accuracy
The grid is reproduced exactly to scale.

3.13 Cautions to Users
None.

3.14 Program Deck Structure
Appendix B describes the program deck structure.

3.15 References - Literature
R.L. Parker, "The UCSD Hypermap Programs," University of California,
San Diego.

M.J. Kertyzak and J.D. Phillips, "GRENHY," Woods Hole Oceanographic
Institute, Woods Hole, Massachusetts.

M.L. Blodgett and J.V. Massingill, "A Program for Storing Oceanographic
Data on Magnetic Tape," NRL Report 7861, March 1975.
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4.0 METHOD OR ALGORITHM
Not Applicable.

5.0 FLOW CHART AND/OR SOURCE LANGUAGE LISTING
The flow chart and listing are given in Appendixes E and F.

6.0 COMPARISON
No other known programs are available for comparison.

7.0 TEST METHOD AND RESULTS
The program has been used and tested successfully on a Calcomp plotter.

8.0 REMARKS
None.
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APPENDIX A
Sample Input Data Record
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BATHYMETRY RECORD
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MAGNETIC RECORD
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APPENDIX B
Deck Assembly for Program Track

-J

J 21 End of File card

20 Stop card

19 Continue card4

I f18 Plot Anoml card

17 Special Anoml card

16 Plot Value Card

r
rIL- -- '- V
I ) I
I 'I

L.- - - - - --

I)IJ
I 'I 15 Extra card (c

1 14 Special Value card

13 Actual Title card3

one for each additional input
tape)

12 Title card3

11 Map Parameter card

10 Actual Format card

9 Run card

8 Program Track (binary deck)2

7 Bank card

units 15, 16, 17, 18,
and 40)

1 Job card

'The program uses scratch tapes on logical units 20 and 05, but no Equip cards are required, since the
drum is used.

2 1f the Fortran source deck is used instead of the binary deck, a Fortran card is required after the Bank
card. In addition, a Scope card and Load card must follow the source deck.

3 These two cards are not required by the program; both cards may be present or both omitted.

4This card is used only if another plot is desired. It is to be followed by a second set of input cards
(10-18).
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Column
Number Card Title Number Description

1 Job 1-21 7/9 JOB, Charge No., ID No., time.
See page 2-2 of the 3600/3800 Com-
puter System Drum Scope Manual.

2-6 Equip 1-18 7/9 EQUIP, 40=**, WO, LO
7/9 EQUIP, 15=**, RO, HI
7/9 EQUIP, 16=**, RO, HI
7/9 EQUIP, 17=**, RO, HI
7/9 EQUIP, 18=**, RO, HI
40, 15, 16, 17, 18 = logical unit
numbers.
RO = read only. WO = write only.
LO = low density. HI = high density.

7 Bank -/0/7/9 BANK, (0), /1/ See page 7-17
of the 3600/3800 Computer System
Drum Scope Manual.

8 Program Deck of This is the main program with asso-
Track ciated subroutines. If the Fortran

source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Bank card. The
Fortran card reads 7/9 FTN, L, R, X.
In addition a Scope card with SCOPE
starting in column 10 and a Load
card must follow the source deck.

9 Run 1-13 7/9 RUN, T, P, R, M, D
T = time limit in minutes.
P = Maximum number of print or
write operations.
R, M, D may be left blank. See page
2-15 of the 3600/3800 Computer
System Drum Scope Manual.

10 Actual 1-? (13X, I2, I4, 1X12, F3.1, F8.4,
Format F9.4, 28XF5, 5X) This format should

be replaced by the desired input for-
mat. The format must be enclosed in
parentheses and left-justified. Via
this format the program reads the
year, date, hour, minute, latitude,
longitude, and value for the profiling
series (uncorrected fathoms for ba-
thymetry and residual magnetic inten-
sity for magnetics).

10
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Card Title

Map Parameter

Column
Number

2

Description
The formats for reading the two
data types on our input tapes are:

* Bathymetry
(13X 12, 14, lX 12, F3.1,
F8.4, F9.4, 1OXF5.1)

* Magnetics
(13X I2, I4, 1X 12, F3.1,
F8.4, F9.4, 28XF5).

-1, 0, or 1
-1 = multiply uncorrected fathoms
by -1 to drop the value series below
the track.
0 = plot the anomaly value as read
from the input tape. This parameter
is used to plot the residual magnetic
intensity.
1 = convert uncorrected fathoms to
uncorrected meters and multiply by
-1 to drop the profiling series below
the track.

0 or 1
0 = plot only the track.
1 = plot both the track and the
profiling series.

0 or 1
0 = plot all data which falls on the
defined grid.
1 = plot all data which falls between
the southern degree of latitude plus
one degree and the northern degree
of latitude.

2
Number of degrees between latitude
lines drawn on the grid.

1

Number of degrees between the
longitude lines drawn on the grid.

Number

11

4

6

9-10

11-12

11
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Column
Number Card Title Number Description

13-14 0, 1, or 2
Number of files to be skipped over
our input tape. There are a maxi-
mum of three files on our Geodata
tapes.

15-22 1000.00
Units per inch for plotting the anom-
aly along the track. The maximum
is 2000 gammas per inch on the map
surface. A value of 1000 means
that a profiling value of 1000 gam-
mas would be plotted 1 inch above
the track. The remainder of the
anomaly data would be scaled ac-
cordingly.

23-30 20.0
Physical height of the chart to be
drawn. To obtain this figure, you
must measure the actual physical
height from an existing map.

31-38 82.5
The degree of latitude at the base
of the chart (the southernmost lat-
itude). This value may be either a
whole or a half degree. (Southern
latitudes are preceded by a minus
sign.)

39-46 84.5
The northernmost degree of latitude.
The difference between the degrees
of latitude should be an integer.

47-54 -15.0
The westernmost degree of longitude.
(Western longitudes are preceded by
a minus sign.)

55-62 05.0
The easternmost degree of longitude.

64 1, 2, 3, or 4
Number of input tapes, with the
maximum being four tapes.
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Card Title
Column
Number

65-72

73-80

Title

Actual Title

Special Values

Extra

1-5

1-80

1-14

1-4

Description

02251600
The date and time of the first data
point to be plotted from the first
input tape. Columns 65-66 = month,
67-68 = day, 69-70 = hours, and 71-
72 = minutes.

02280830
The date and time of the last data
point to be plotted from the first
input tape. All data taken on and
between the dates and times of the
first and last data points will be
plotted -if they fall within the de-
fined chart.

TITLE
This command allows the user to
label the chart. This is a non-
obligatory card.

ARCTIC BASIN
The appropriate title may be punched
anywhere in the 80 columns. This
is a nonobligatory card.

SPECIAL VALUES
This command allows the user to
associate the name. Values with the
series of data points read from the
input tape(s). The program will
store only those data points which
fall on the defined chart and which
were taken on or between the two
dates specified.

0, 1, or 2
Number of files to be skipped over
on the second input tape. There
must be an Extra card for each ad-
ditional input tape. Since there is
a maximum of four input tapes, the
maximum number of Extra cards is
three.

13

Number

12

13

14

15
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Card Title
Column
Number

5-12

13-20

Plot Values

Special Anoml

Plot Anoml

1-11

1-13

1-10

Continue

Stop

End of File

Description

02251600
The date and time of the first data
point to be plotted from the second
input tape. The dates for the first
input tape are on the Map Param-
eter card.

02280830
Date and time of the last data point
to be read and plotted from the
second input tape.

PLOT VALUES
This command causes the named
series to be plotted.

SPECIAL ANOMI
This command allows the user to
plot the profiling series. Use only if
there is a 1 in Column 4 of Card
No. 11.

PLOT ANOM1
This command causes the profiling
series to be plotted. Use only if
there is a 1 in Column 4 of Card
No. 11.

This card is used only if another
plot is desired. It should be fol-
lowed by a set of control cards
(cards 10 through 18). The pro-
gram will not rewind the input tapes.
It will continue reading where it
left off unless told to skip to another
file by the Map Parameter card.

STOP
This command terminates the
program.

Terminates the run.

14

Number

16

17

18

19

20
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APPENDIX C
Sample Profiles

BATHYMETRY PROFILE
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MAGNETIC PROFILE
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APPENDIX D
Sample Output Listing

DATA FORMAT ...(13X,12,14,1X12,F3.1,F8.4,F9.4,IOXF5.1,23X)

CHART PARAMETERS
SOUTHMOST LATITUDE 74.0 NORTHMOST LATITUDE
WESTMOST LONGITUDE 0.0 EASTMOST LONGITUDE

PROGRAM READ IN 1279 POINTS

PROGRAM PLOTTED 1278 POINTS ON THE MAP

PROGRAM READ IN 1279 POINTS

PROGRAM PLOTTED 975 POINTS ON THE MAP

17
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APPENDIX E
Flow Chart

START

I

INITIALIZE VARIABLES

I

READ FORMAT OF INPUT
DATA ON MAGNETIC TAPES

I
READ MAP PARAMETERS

I

CONVERT EACH LATITUDE
AND LONGITUDE PAIR INTO
XY COORDINATES

I

FOR EACH VALUE OF TRACK
CALCULATE A CORRESPONDING
VALUE FOR ANOMALY SERIES

I

PLOT THE TRACK AND
ANOMALY SERIES

STOP

18

(

I1

I

READ INPUT TAPE AND STORE
POINTS WHICH FALL WITHIN
THE GIVEN MAP PARAMETERS

I

DRAW AND LABEL A POLAR
STEREOGRAPHIC PROJECTION
CHART USING THE GIVEN
MAP PARAMETERS

I

I

I I



APPENDIX F
Source Language Listing

PROGRAM TRACK
DIMENSION I8LFC254)
DIMENSIJN NAPE(6) ,IFP(20)
REAL LATMIN#LATMAX,LqNGMINLCNGMAX ,LAT
CEMMON DELAT#LELNXFOLATXPeLeN
CEMMGN LX
CEMMON WDISTANOMCKpC.ANGENPLKKKNUMINUMGINCH
COMMON ANOM( 2),IltJvJ$KXKpXLAST
C6MMGN LAT(2)
COMMCN INPIStU#VYLAT#XLON
COMMON POLAT,FCLONC PRT LM!NLMAXVMINVMAXHEIGHT.NLAT,NLON,
#IFROJDIOXISCALEtIsYSBILINE
COMM'N NALLISTART(tI),NAME5(1#O6).LENGLAST
CeMMEN YESoTITLE1C)PICOLPIA(?76)
CeMMON/1/IDATE(2) ,hECN(2)
CCMMON/3/4ATVINLATMAX
C6MMGN/5/JUDYlJUIEY2,ITMlpIIM2
C6MMQN/7/LONGPIN4LCNGMAX
CEmMMN/8/jFM
C6MMEN/13/IEXTRA, ISKIP
DATA(KEYlm4HCENT1.(KEY2:4HFEAC),<KEy3s4HC@MP),lKEY4z4HSPEC)#(KEYSM

13RMAP),(KEY684HTITL).(KEY7x4hLND),CKEY824HPL8T),CKEY9!4HPRIN),(KE
2YlOx:4HSTOP#CKEYl41.ERAS),CKEYl2 4HSTOR) CKEYl3=4HRECA),CKEYl4u4H
30lHE ) KEY1584HPOLE), KEY16;4HTIRN)lCKEYi7?4HFPLO)
REWIND 15

6601 REWIND 20
KNUMIC
INUM1:0

NALL.0
LASTO
REWIND 05
REWIND 06
INP 60
IC261
1START(I)BI
YESw-100. O
1COL:100

C KKK IS A INDICATOR IFxo C LL SNLY READ TRACK SERIES FROM CA4CM
C Iraj WIL4 CALCULATE ANOPALY SERIES AS WE4L

KKK:1-
DISTalO.
ANOMCK=1500,
CfiANGE:2J
CALL PLOTS( BlF1254#40t29)
READ (INPi1000) IFP
WIfiTEtlsIl001) IFP

1000 FCRMAT(2uA4)
10Q1 FORMATC///* CATA FORMAT .49,*#20A4)

SCALEO,
WIDTH sHEIGHT

C ISYME FOR NAVIGATIGN CATA / LINE AND NOT ANN@T 1 SYMBO4 AND ANNIT
READ(60,900)iEeXKKISYM6BILINENLATNLGNISKIPGINCHtHEIOHT,

1LATMINLATMAXL6NGMIKeLONGMAXIEXTRAOUDY1,ITM1,JUDY2,ITM2
'900 F6RMAT(7I2o6Fe,2. 12,414)

DI 701 IXUjeISKIP

19
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701 CALL SKIPFILE(1)
CtST81013
CIANGEn0 .0
ANOMCK*1500,0
ILINEel

700 IFROJP7
P6LONGa0,0
P$LAT*90.0
FP,0174033
SKALE:CQS(LATI IN*F )
DELON*LONGMAX.LONGCPIK
DELATwLATM XaOLATMIK
XLGN' 70
XLAT4LATMAX
CALL CONV(XLATI
VPAXqv
XLATgLATMIN
CALL CONV(XLAl)
VMIN4V
UP.AX,1415996536/3601)*DELEN*SKALE
UPINM-UMAX

f10 WRITE(10#103)
1003 F$RMATr(1H016hCHART FAhAFETERS)

WRITE(10#1004)LATMINLA TF AX
1004 FtRMATC1H s20iSeUTkMCST LATItLDE .F:

1 eFI01)
WRITE(I~tIO05) LONGMINLONGMAX

.1005 FERMAT(1H o20kWESTPOST LONGITLDE *#F
1 FF10.1)

.10 CALL NEXT(KEYNAME)
IF(KEY,EQ,KEY1) GE TC 6600
IF(KEyEKEY4) GE Tt 1055
IF(KEY.EOKEY6) GE TE 600
IF(KEY.EQKEYe) CALL OLTPUT(NAME,1)
IF (KEY .EQ, KEYO) CC TS 100
GE TO 10

1055 CALL OTMER(LAI(1)#LATCLAST#I))
LASTmLAST * NP
IF(4KK-.Q,?) GO TS 10
WRITE(IO,1050) NP

1050 FERMAT(16HOPReGRAM REAr INiI9t2X6HPal
GE TO 10

600 READ(INP#800Qt TITLE
8000 FERMAT(1GA8)

WRITE(tO,6000) TITLE
6000 FERMAT(lHOol2HMAP TITLE .10AOt

YES. 100 °0
GO TO 10

6600 CALL PLOT(WICTH *I.C1,00,0,53)
G6 TO 6601

100 CALL PLOTSCO*O)
CALL STOPPLOT
END

'10.1,1OX,2OHNORTHMeST LATITUDE

L'0.1,10X20HEASTMHST LONGITUDE

20
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IDENT TRACK
PROGRAM LENGTH 01166
ENTRY PUINTS TRACK OC541
BLOCK NAM5S

00315
1 00004
3 0C002
5 0Q004
7 00002
8 00024
10 00002

EXTERNAL SYMBOLS
Q6OENTRY
THEND,
08Cc ICT,
PLCTS
SKIFF ILE
CONV
NEXT
OUTPUT
OTHER
PLOT
STOFPL0T
COSF
REW,
TSHI ,
STH,
SLO ,
5LI,
QNSINGL,

00233 SYMBELS

S0BR0UTINE CONV(LATiIPENsIFRC)
C
CCC BASIC SUHROUTINE CONTAINING 12 STANDARD PROJECTIONS,
C

REAL LAT
DIMENSION HEAE(2)
DIMENSION S(2),P(2)
CIMENSION LAT(2)
DIMENSION A(4)
CCMMON )ELAT#LELOeXPGLATXPCLON
CeMM6N LX
CEMMON WVISTANOVCK,CPANGE,NF,LKK,KNUM,INUMGINCH
CEMMON ANOM( 2). 111 ,JhJIKKXLAST
CEMMON X(2)
COMMON INPi ISU(2)oXLAT#XLrN
CQMMON P@LATFHIOPP ILV(4)bHEIGhINLATNLON, III(2),SCALEeISYMB

1I ILINE
COMMCN NALLISTART(11),NAMES(10,6),LENGLAST
CCMMAN YESTIlLE(l0)pICULIA(76)
CeMMON/1/IDATE(2 ,HEDNC(2)
CCMMGN/9/UDIFF#DIFFLUINVVIN
DATA(RATIOC',00092),CECCSUOC,0067227)
CATA(Fxj174533)#(LLASTA9999,)
CATA((A(I),l114 )1, l370?72,,2077?1. 080412,.l14842)
CATA(EEi.,7182818)
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RCFa57,2957795
IDAYUO.0
IPKN90
ZERQu0, 0
ZNINE;99.0
pl:3, 14159

C UV(4)PVMAX(UV(3)=VMPN
SCAL4HEIGHT/LV(4).Iv(3))

C GENERAL ENTRY POINT FER ALL AZIMUTHAL PROJECTIONS,
C
I S1NPH;SIN(F*(LAT(2)-PHIO))

CeSPHsCQS(F*(LAT(2).'PHI(9) )
SINRT9.DO5 F *RT )
CGSRT; SIN(F'RGT)
SINLOO SIN(F*POLAT)
CGSLC *C0S(F*POLAT)
SINLAmSIN(FoLAT(1i)
C6SLAxSQRT CoWSINLAOS INA)
CSSA3SINLA*SINLC*CESLA.CCSLO*COSPH
SINANSORT(1,0o0o0-COSAICCSA)
SIN3B"CSLA*SINPH/SINA
CESB4(SINLA*CSSL-CZCSLA0SIKLG*COSPHi/BINA

C
C STEREOGRAPHIC WITH ORIGIN AT PELATIPGLONg
C
70 Rx2,0sSINA/C1,000001'CGSA)
101 U(1)p R*(COS80C6SRT-SiN8*SINRl)

U12)fuR*(SIN8*COSRT6COSB*SINRT)
C tHIS SECTION CALCULATES StRIES ANEM
C I COULD HAVE BEEN REFLACED WITH III BUT IT WAS NOT WSRTH THE EFFORT
C JJJ IS A COUNTER, IT IS IN CEMMCN BECAUSE IT NEEDS TO BE INCREMENTSD
C EACH TIME IT SWITCkES FR6M *OLTPUTO To *C6NV*
C ThE VALUE OF III IS SET IN $ETHER* IT IS THE NEXT UNUS60 POSITION
C IN ARRAY Xt12000) hHICR WILL START SERIES ANSM,

IF(4KK ,NEsj)GO T6 18
PMO)PU(1)
P(2)*U(2)
JJJ:JJJ + I.
KXJJJ
JsK-j
IF( JV800,80O,31

.*1 ANOM(11)ANOM(2)
HEDN(1)HEDNC2)
READ(06#33)ANEM(2),HEDN(2)iIPPN

33 f6RMAT(2F10,412)
0o0 1'1111

IF(KEQtl) 50I,602
101 5zMVP<1>

8(2)xPC2)
06 TO 20

602 IF(IPENE9,3) 603s5g2
003 IPPN95

G6 TO 205
>02 IF(K,EQ,2) 503,604
503 XLIFF;P(1h-S(1)

YVIFFuP(2)-S(21
Ge TO 17

004 IFCIPPNEQ,3) 503a504
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504 XtIFFs(XDIFF41*(P(2)-S(2)))/(1+1)
YCIFFs~yDIFF*I*(P(2)-S(2)1)/(I+I)

1.7 GC TC 15
15 HEAD(2)mATAN2(YDIFF XDIFF)

IF(HEAD2),LTO,)REAC(2):22*PlHEADt2)
C HEAD(2) IS AN ANGLE EETWEEN 0 ANC 2*PI

19 IF(o,,LE.HEADC2))411,408
411 IF(HEAD(2),LE,PI/2)407,408
407 I5IGN:1

GC TO 23
40e IF(3t*0X/2# ILTHEAc(2))412,410
412 IF(HE:AD(2),LT,2,*PI)40Q9410
409 ISIGNa1

GC TO 23
41 ISIGN1-I

23 XeNE=S(1)ISJIGNSANOM(2)#SN (.EALC(2) ?/(GZNCH.SCAL)
XTWO S(2 )*IS[GN*ANSM(2)#CGSSh AD(2))/(OINCH*SCALI

205 WRITE(05#700) XONEXTWSIPPN 0IAY
700 FCRMAT(2F1Q,4,2jj0)

X4ASTuXONE
IhRI T a I
S(1jaP(1)
S(2) P(2)
HEAD(1)NHEAD12)

16 1 I 2
20 IJuaIJ
18 RETURN

END

CSNV

ICENT QONV

PROGRAM LENGTH 00515
ENTAY PCINTS CEINV 00032
ELOCK NAMES

00 315
1 00004
9 00004

EXTERNAL SYMBOLS
010 10100
THEND,
Ql0G4100
Q8CLICT,
ATAN2
SORTF
S)NF
C0SF

STH,
ONSINGL,

00234 SYMBOLS
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SV6ROUTIN5 OUTPUT (NAMEeIGe)

REAL LAT
INTEGER TITLE
DIMENSION RACIUSt2)
REAL LATMINsLATMAXLENCMINLONGMAX
REAL LATNOT(90),LENNET(j80)
COMM6N DELAT#CELONXF0LAT#XPCLeN
C6MMON LX
C6MMON HDiSTAN CKCKANGENPLKKINUMINUMGINCH
CEMMON ANQM( 2),llI,JJJ,MKKXLAST
COMMON LATt2)
COMMGN INP#l6sUV#XLAT.XLON
COMMON POLATsFeLONGFpT LMI! ,LMAXVMIN.VMAXHEIGHTNLAT#NLONe
#IFRO4,IU0XSCALEoISYPBILIN
CEMMON NALLISTART(11),NAMESC1eO6),LENG 1 LAST
CEMMON YESTITLE(1, ICOLOIA(76)
CQMMON/1/IDATE(21 ,HEDNi2)
CEMMON/V/LATMIKLATMAX
CEMMON/7/LONGPINeLCNGMAX
C$MMON/9/U OFFoDlFF#LUINVVIN
DATA(FB,0174533)
DATA(SIN18,0174524),tCOS1:I999048)
pATA(ENDLATx99,0Q)(IFENhQ)

C
IF(LKK.EQ,2) 6 Te se2
LIEMPaLKK
LKKxg
6NGMIN:LONGMIN
6NGMAXLUN GMAX
IF(LONGMINLTO) 60GPINPLONGMIN * 360
IF(LONGMAXLT,O) CONGAXPLONGMAX * 360
IF EN83
TESTMINcLONGMIN
TESTMAXaLONGMAX
ITMIN:ABSCTESIMIN)
ITMAXmA0S(TESVAX )

C TEST IF COMPLETE CIRCLE
IF(ITMIN.EOQANDIIMAXEQ'360) GO TO 3000

C TEST IF HOVERS ARCUNO 0 OF 180
IF(TESTMIN,GT,O,AECTESTMAXLT.O)Ge TO 2001
IF(TESTMIN,LT,O,ANt.TESTMAXGI.0) Go TO 2000
IF(AHS(LONGMAX),GTAES(LENGPIN))GO TO 8500

C -LEFT HALF' cF SPHERE
IF(A8S(LGNGMIN),LE.9,O6R.A95(LONGMIN)IGT.90,ANDABS(L9NOMAX),Lto

190)Ge TO 2005
XLAT:LATMAX
XLONR ONGMAX
CALL CONV(XLAT)
DIFF:v-VMIN
XLATmLATMIN
XLGNnONGMAX
CALL CONV(%XLAT)
ULOFFoUeUMIN
G6 TB 8501

2005 XLATYLATMIN
XLGNR ONGMAX
CALL CONV(XLAT)
DIFFV-VMIN
X4ATLATMIN
XLeN NNGMIN
CALL CONV(XLAI)
ULIFFzU.UMIN
GO To 8501
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C COMPLETE CIRCLE
3000 DIFF-:0

XLAT:LATMIN
XLON=270.0
CALL CONV(XLAT)
UCIFF:UUMIN
GE TO 8501

C hOVERS AROUND 180
2001 IF(ITMIN.UTITMAX) GE TO 2002

XLAT:LATMAX
XL ON NGMIN
CALL CONV(X4AT)
DIFF:v-VMIN
XLATcLATMIN
XLON:ONGMAX
CALL CONV(XLAT)
ULC IFF:UmUMIN
NWTEST:2
G6 TO 6501

C HOVERS AROUND 0
.2000 DIFF'O

XLAT:LATMIN
XLON:LONGMIN
CALL CONV(XLAT)
UL IFF=UUMIN
NLTEST:1
GC TO 8>JI

.2002 XLATtLATMAX
XL ON ONGMAX
CALL CONV(XLAT1
0IFF 'V- \MIN
XLAT:LATMIN
XLON:ONGMAX
CALL CONV(XLAT)
UCIFF=U-UMIN
NLTEST=2
GC TO 8501

C RIGHT HALF OF SPHERE
8500 IF(ABS(LONGMIN),LE.90,ER.AOS(LONGMIN),LT.9OANDABS(LONGMAX).G?,90) G0 TO

.1)GO TO 2d04
XLAT:LATMAX
XLON:ONGMIN
CALL CONV(XLAT)

DIFF-V-vMlN
XLATOLATMAX
XLGNIONGMAX
CALL CONV(XLAT1
;WDIFFmU-UMIN

GC TO 8501
2004 XLAT:LATMIN

XLON-ONGMIN
CALL CONV(X4AT)
CIFFvV-VMIN
XLAT:LATMAX
XL ON:=lUMjN
CALL CONVCXLAT)
UCIFF:U"UMIN
GC TO 8501

8501 VVIN'VMIN
VVAx:VMAX
UL IN;UMIN
ULAX-UMAX
ICOuNT ND
LKK'L TEMP

25



BLODGETT AND MASSINGILL

ICHECKnO
KeUNTx0

F IRSTaO
100 CENTINUE

C
C IF *lPENO lS 0 ThIS IS THE FIRST MAP AND THE ORIGIN IS NOT SHIFTED,
101 IF (IPEN) 102ii(13,102
10? CALL PLW)T(WjDT*ljtI0,C#3)

C
103 WIDTHuHEIGHT*(tMAX-ULI K)/C(V'AX-VMIN)

CALL PLOT(Q,0 ,-3)
IF(YES-Lb400 )QCALL SYMBEL( .1.0,,2,.2iTITLE.96,0g80)
YESa"1 0

C CERTAIN TRIG FUNCTION TWA¶ ARE CWNSTANT FOR A GIVEN MAP ARE CALCULATED AND
C STORED IN *CeNV* *NEWPAP* IS AN WNTRY TO THAT ROUTINE
C

SCALEvHEIGHT/(VMAX.VpIN)
DIFF D F'FOSCALE
UCIFFmUDIFF*SCALE
LIEMP:LKK
LKKm0

C ztRAW LONGITUDE LINES
DEGaFLOAT(NLON)
IFENr3
XIATc-90 .0
PLONGuONGMIN
IF(POLONG,LT, O.)PLeNGOPOLONG.360,
XLON:PLQNG-DEG

ZZMAX=DELAT/2,0
ZTOPZPOLAT * ZZMAX
DE 110 12:1,360,NLEK
XLGN:XL0N+DEG
IF(XLONGT ,360, )XLCNvXLOKN-36,
DLATu.DLAT
DE 110 J:1,361
XLATPXLAT*DLAT
CALL CONV(XLAT)
Yq((U.UMIN)*SCALE)-L 1FF

Wx((V.VMIN)*SCALE)-DIFF
,55 FCRMAT(1H0#8F1C,5)

IF(NDTEST,EQ,1) G0 10 767
IF(XLONLT, eNGMINK.R,XLENG6T, eNGMAXOR.XLATLT.LATMINeMXLAt,

IGT,LATMAX) GO TO 120
GE TG 778

767 IF(XLENGTONGMAX.ANrXLENiLTONGMINORXLAT-LTLATMIN.ORsXLATGT.
,LATMAX) GO TO 120

77e IF(XLAT.ZTOPaj4)7000,l2Q#7000
7000 CALL PLOT (YbIPEN)

IFEN'2
GE TO 110

120 IFEN'3
110 CCNTINUE

DEGuFLOAT (N4AT)
190 XLAT4LATMIN-DEG

I02x2*NLAT
C

De 159 13G2,Z361vNLAT
XLAT:XLAT+DEG
IF(XLATGTLATMAX + 1) G0 TO 88t
IF(xLATGE90, )900,901
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900 XLAT2LATMIN.DEG
DEG;-DEG

901 CLON21-0
IFEN=3
XLONO-DLON

155 X)NmXLoN+DLCN
CALL CQNV(XLAT)
Wf((V-VMIN)*SCALE)-DIFF
Y;( jU.UMIN)*SCALE)*-QCFF
IF(NUTEST,EU,1) GE TC 779

556 IF(XLON,LT, ONGMIN,0FXLONIGT, 6NGPAXGR.XLATLT.LATMIN.OR,XLAT,
1GITLATMAX) GO TO 158
GO TO 780

779 IF(XLON,GT,BNGMAXANr,XLON;LT,ONGMIN,8R,XLAT.LT,LATMINSRXLAT,0?.
lLATMAX) GO TO 158

780 CALL PLOT(YWIFEN)
IPEN : 2

156 IF(XLQNw360,0)155,159,159
18 IPEN:3

GO TO 156
159 CENTINUE
C
C LA5EL LATITUDE LINES
888 ISTOPxLONGMAX LENGMIN * I

ITOP a JELAT * 2 * 1
IFEN * 3
DEG=FLOAT(NLAT)
IF(NUTESTEg,1) GE TO 775
XPOLON= ONGMAX-( 6KCiAX- ONGMINI/2
GC TO 774

775 XPOLON=LONGMAX-CLENGAX-LONGIN)/2
774 XPOLATBLATMIN * DEG

DO 171 :1,lTYEP
XPOLATxXPOLAT * DEC
IF(XPOLAT.GTLATMAX) GE TO 999
CALL CONV(XPCLAT)
Ymt(U.UMIN)aSCALE)-QCIFF
Ws((V-VMIN)*SCALE)-UIFF
CALL PL@T(Y*.C5,WsW.,53)
CALL NUMHER(Y4,05,W*.05, 07,XFOLATloQ,4.F6,1)

171 CENTINUE
C LABEL LGNGITUDE LINES
999 DEGcFL0AT(NLGN)

XPGLAT'LATMIN * DELAT/2
XF0LON=LONGMIN - CEG

805 XPOLON:XPOLON * nEG
A;270, + XPOLEN
IF(A,GT,360) A=A-360
IF(NUTEST,EF,2) GE 1 F503
IF(XPOLoNGTLCNGFAX) GO TO 998
GO TO B5U4

8503 IF(XPQL0NGTONGFAX) CO TO 998
8504 CALL CONV(XPOLAT)

Wc((V.VMIN)*SCALE)-PIFF
Ym((U-UMIN)*SCALE).UrIFF
CALL PLUT(Y* ,05#W-q05.3)
CALL NUM8ER(Y*405,W,05, O7.XPOLONA,4HF6,1)
GO TO 805

990 LKKaLTEMP
C
C PLWTTED OUTPUT SECTIEN,
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C
REWIND 20

DO2 II'I
IENDPLAST *2
IFIN'IEND , 4
IvJ!;0
IFENr3
IN MAP:O

C THE VALUE OF LKK IS
IF(LKK.E0,2)GE TO
GE TO 301

a09 WC((LAT(2)-VMIN)*S
Y* cLAT(l)-UMIN)*S
GO TO 310

SET IN SLB ETHEf
3 ol

CALE)-CIFF
CALE ) -LDIFF

C
C CHECK FOR BEGINNING OF NEW SERIES OR

301 READ(20,60P0)LAT(1).LAT(2) , IPEN
6000 FERMAT(2F10,4,2110)

IF(LAT(2)-EN0LAT)3C2,32B,328
C
C CONTINUGUS MODEEATA CRAWN
302 CALL CONV(LAT( 1),IPENIPReq)

GE TO 304
303 READ(05,6000) LAT(1),LAT(2),IFEN

IF(EGF,05)390,777
777 IF(LAT(j).ENDLAT)309,329,309
329 INMAPNINMAP,1

IPEN'3
I I . I 11.2

331 IF(II-IFIN)303,390,390
304 CENTINUE

W:C1(VVMIN)*SCALE)-DIFF
Y;( (U.UMIN)*SCALE)-UEIFF

R DEPENDING ON THE VALUE OF KKK

CHANGE TO POINT MODE
, IDATE(2)

, IDATE(2)

C CHECKS IF POINT LIES INSItE MAP RECTANGLE, IF NOT SKIPS PLOT ROUTINE AND
C COUNTING STATEMENT

310 IF(IPEN,EQO5) GO Te 210
9067 CALL PLOT IY,W,IPEN)
210 CONTINUE

INMAPx INMAP*l
IPENr2

330 1IX1.12
IF(LKK.EO,2)GO TO 331
IF (II.IEND) 3018390,390

328 INMAPCINMAP'1
330 IFEN'3

GE TO 3ZC
390 IP.APNINMAP - 1

IF(LKK.EQ,2) GO To 604
WRITE(10O3000) IMAF

3000 FORMAT(16HOPROGRAM.PLOTTED,19,2Xl7RPOINTS ON THE MAP)
C IF LKKG0 SUJ OTFER NIl NET CALCLLATE ANOMALY SERIES ( IF;3 ANOMALY SERIES
C HAL JUST BEEN PLOTTED TItREFPR REINITIALIZE EVERYTHING

IF(LKKXEQ,0,SR.LKK.EC,21604.399
604 KNUMmO

INUM:0

NALLcO
LASTSO

399 CeNTINUE
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C PROGRAM PLOTTED TRACK READY TO PLOT ANOMALY
REWIND 05

500 RETURN
C
C PRINTED OUTPUT SECTION
C

END

ICENT WUTPUT
PROGRAM LENGTH 02161
ENTRY POINTS OUTPUT 00456
BLOCK NAMES

0 315
1 00004
3 00002
7 00002
9 00004

EXTERNAL SYMBOLS
QlOCo100
THEND,
08 CICT,
CONs
PLOT
SYMBOL
NU.BER
060 IFEOF
REW,
TSH,
STH ,
ONSINGL,

00425 SYMBOLS
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SLBROUTINE NEXT(INSTRF#NAVE)
C
C THIS PROGRAM ATTEMPTS Tt FREVILE A MACHINE-INDEPENDENT ROUTINE FOR READING
C CONTROL CARDS IN SUPERMAP, THE 6EWR LENGTH OF THE MACWINE IS REQUIRED TO BE
C AT LEAST FOUR BCC CHARACTERS LONG, THIS IS MET BY ALL MACHINES LIKELY TO BE
C ENCOlNTERED,
C

DIMENSION NAMER)
COMMON 4ELAToCEL6NXFOLATXYFLGN
CEMMON LX
C6MMON W.DISTANOVCK ,CANGE.NP.LXKKKNUM, INUM.GINCH
C$MMON ANOM( 2 pllJJJ#,KKK,XLAST
C$MMON X(2)
CEMMEN INPiI0,UVXLAT#XLON
CCMMON P0LATIPOLONOtfeFTLMINLMAXVMINPVMAXHEIGHTaNLATaNLSN,

#IFROJI0OXpSCALEISYMPILINE
CEMMCN NALL,IOTART(1.1)NAMES(10.6),LENGLAST
CEMMGN YESoTI¶LEC10),ICOL.IA(76)
CeMMON/1./IDATE(2) ,HEDN(2)
DATA( IRLANKm.H ), C ICeMMAl, ), C(NULLs1)

10 DC 11 IWORDle,6
11 NAMEt(IWoRD)aIlANK

IhORD0i
15 IF (IWORD,GT,1) RETURN
20 ICOLuICQL*l

IF (IC9L.GT,76) Ge Tt 30
25 IACaIACICOL)

IF (IACEQIMLANK ,fi, IACE.ICCMPA) Go TS 15
IF (IWOHDLE,6) NAPEI6ORD)0IA(.ICeL)
IRORCOIWORD.1
NlLLOL
GO TO 20

30 IF (NULLEQ,0? GO TO 35
IF (IWORD,GT,I) RETUFN
READ (INP,1000) INSTF,IA

1000 FERMATCA4,7A1I)
NLLLrO
NAME(1)IBLANK
D6 33 KCeL'1076

C KCOL IS USED BECAUSE THE COMPILER SEEMS UNABLE TO ACCEPT THE DO LOOP BELOW IF
C lCOL IS USED THREUGHELT,

ICOL4KCOL
IF (IA(KCOL)iEOI8LANKBR, IA(KCOL),E9.ICOMMA) GO TO 10

33 C0NTINUE
3D NULLtL

RETURN
END

PReGRAM LENGTH
ENTRY POINTS
BLOCK NAMES

00200
00012NEXT

I
EXTERNAL SYMBOLS

THEND,
08CLICT,
TSR,

ONSINGL.
00150 SYMBoLS

IEENh NEXT

a0315
00004

30
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SLBROUTINE OThER(XCLCXNEW)
REAL LATMINoLATMAX ,LENMINpLENGMAX
DIMENSIUN IIYF(20),IIDAY(20)llJHR(20)UDDMIN(20)IRRLAT(20)FRRLONG(

120).AANOMAW 20)
DIMENSION IFM(20) ,PFEN(2)
CGMM6N [ELATLELO9N,XF0LAT,XFELGh
CEMMRN LX
CEMMUN WDISTAN OCK,CRANGE9h1,,K1* KNUM, INUM GINCH
CEMMON ANOM( 2),III,pJCJ,pKh, XAST
CeMMON X(2)
COMMON INMPIOU#VNLAToXL0N
CCMMON POLATFOLONGEFRCoLMINtMAXVMINVMAX.HEIGHTFNLATFNLSN#

#IFROJFIlOX#SCALEhISYP, ILINE
CEMMON NALLISTART(1j).NAMES(10,6)PLENGLAST
COMMON YESTITLE(10), ICQL, IA(76)
COMMON/1/IDATEC2) .HEDN(2)
CO MMON/j/LATMINLATMAX
CGMM0N/5/JUUY1,JUCY2* ITMi, lU2
COMM0N/7/0LNGPIN#LCN0MAX
CCMMON/8/IFM
CEMM6N/lO/IEX7RA, ISKIP
I 7 = 1 5

ATMINcLATMIN
ATMAX4LATMAX
IF(ISYM8,EQ.1) ATMINvATMIN *1
D I S T 2 s 8 C ,
HEDtNLu279,
IFLIGHTul

I AYPa63
ICAY:o
2NINE'99,0
ZE :0 0
DEGRAml , 745329E-2
CFANGE1a450,v(360,-Q.ANGE/2, )
ClANGE2PC450,0-CHANGE/2f)-300,
M:1

IF(LKK.EQ,1)GC TO 50
I x 1

500 IFtl.EQj1)2o00201
200 WRITE(2C,70l,?NINEZEREOIDAYIDAY
80e FCRMAT(1H0pIl0s 2F10,4)

M:M,.2
N:21

201 IFCN-20) 801,e01,977
977 N;1
800 REAUCIT, IFM)IIYR(), IICAY(N),IIHRC(N DDMIN(N).RRLATCN).RRLdNG(N),

1AANOMAL(N)
IF(IOCHECKlIT) 800,779

779 IF(ECF#IT) 777,778
777 IEND=IEND 4 I

IF(IEND . GE, 1) Ge TO 401
770 NNN * I

IF(NLT,21) 06 TO eo0
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NX1
001 IYR:IIiY(N)

ILAYxIIDAY(N)
IkRRIIHR(N)
P INsUWMIN(N)
JMIN: DM IN
IPINcIHR*00, * JMIN
RLATuHRLAT(N)
RLONGuRRLeNG(N)
ANOMAL:AANOMAL(N)
IF ( I18X)351,355.350

351 ANOMAL=,ANOMAL
GE TO 355

350 ANOMAL=.,ANOMAL*1.,828e
55 NgNvl

IF(IUAY,LTJULY1)GC TO 201l
IF(RLATFG1,90,0)GE IC 202
IF(IDAY,GTJUCY2) CO TE ell
IF(IYR.EGQ.) GO TO 811
IF(RLAT,LT. ATMIN) GE t0 202
IF(RLATGTLATMAX) GE lO 202
uF(kLeNG.LT,LOFGMIN) GE TO 202
IF(RLONG.GTLENGMAX) GE ¶0 202
IF(IDAYEQJULY1.ANDIMINKLldtl) GO TO 201
IF(IrDAYEQJUrY2.AND.IPIN.GTtTM2) GO TO 811:
IF(IHR.EQ,KHR,AND,.MINLT.KMIN) GO TO 202

401 IF(L-3)73,72,72
202 IAY1.3

Ge TO 201
il IF(Lu$)998O108O10

sic WRIlTE(06#71)ANEM(l},FEtNtl),KPPEN(l)
GO TO 99

72 WRITE(06#71) ANOM(j),HEDN(1),KPPEN(1)
71 FCRMAT(2F10,4#12)
70 IF(IENDEQI,) Go IC 99
~01 IF(LEQ,1)GO 7e 5

HEDN( 1.)uHEDNL
5 CENTINUE

AN0M(j1)ANOM(2)
KFPEN(1)zKPPEN(2)
KFPEN(2)=IAYI
ANOM(2):ANOMAL
GE TO 19

19 CENTINUE
WS ITEC20,7Ol)RLATFL0NGIAY1.IAY,

701 FERMAT(2FI0,4,2110)
KFR:%IHR
I IN=JMIN
JAY1=2
IF(L,EQ,i)GO ¶0 60
HEDNC 1)p450,wHECN( 1)
IF(HEDN( 1,GT,360.00)HEDNI 1J)HEDN( 1)360,0

920 HEDN( 1)*HEDN( 1)*tEGRA
60 CSNTINUE

LVL.1
MsM*2
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IF(IGTi0)(iS TO 20

12 KK:141
a0 IzJ,1

G6 TO 50J
99 WRITE(06,7l)ANOMC2) hEtN(I),KPPkN(2)

IEXzIEX ' 1
IF(IEXTRA,EQ,IEX) GO TE 667
L21
JT:JT * ±
READ(60F665)$ISKIP'tYUEYlITM1,,UDY2.ITM2

665 FERMAT(514)
DE 781 IXI1aISKIP

781 CALL SKIPFI4E(*T)
I AYIu3
1END a 0
GE TO 977

667 LENGzM-1
REWIND 06
I |I aM
N I 2 I : I
IF (KKKEQ,0)206e207

206 LKKuO
RETURN

207 LKKui
RETURN

C TEE VALUE OF III IS SET IN SLe CONV WHEN SERIES TRACK IS BEING PLOTTED
C FOR EACH VALUE OF TRACK PLOTTEL A CORRESPONDING VALUE OF SERIES ANOM
C IS F0CND (THE SERIES hILL EE AN XY VALUE IN INCHES STDREDIN COMMON X(1000)
C hHEN SERIES ANOM IS PLOTTED SLEROLTINE CONVERT IS BYPASSED
C SINCE THE SERIES ANOF IS ALREA;Y IN INCHES
C III IS ONE MORE THAN Tlk T61AL LENTH OF AHRAYX(10000)
C LENG IS THE LENGTh OF EACH SERIES CALCULATED IN *OTHERA WHICH tS STORED
C IN X(10000) **NeT** THE LENGTH OF THE USED PORTION OF ARRAY X(10000)

,50 LENGR0II-.3)/2&INLM
LKK.2
RETURN
END

ICENT OTHER
PROGRAM LENGTH 01045
ENTRY POINTS OTHER 00242
BLOCK NAMES

00315
1 00004
3 00002
5 00004
7 .00002
8 00024
10 00002

EXTERNAL SYMBOLS
THEND,
010cl100
08CC ICT,
SKIFFILE
080 IFEOF
08CIF I0C
REW,
TSH,
STHIS
ONSINGL.

00330 SYMBOLS
*.*BINARY CECKO**
BANK, (o)l/l/ 33
LOAD
RUN*90,10000




